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SÜMMARY
This paper shows some of the results we obtained in
the course of an investigative project directed toward obtain-
ing guidelines for developing "Ecological Thought" with System
methodology in for teaching and learning specific systems.
There is a high leve! of similarity, between the
concept of "Ecological Thought" and "System Thought". Neverthe-
less, the first term implies a process of developing the human
capacity to think totally in line with the new world view and
reality, while the second term is mostly a tool for the scien-
tific investigation of all the models of that complex reality
that are the General Systems.
RESUME
Ce travail montre quelques résultats obtenus pendant
la réalisation d'un project d'investigation orienté vers l'ob-
tention des guides pour le développment de la "pensée écologi-
que" au travers d'une méthodologie systémique pour l'enseigne-
ment-apprentissage des systémes concretes.
Les résultats obtenus semblent démontrer un grand
niveau de coincidence entre les concepts de "pensée écologique"
et "pensée systémique". Tandis que la premiére expresión implique
surtout un procés de développment de la capacité humaine de pen_
ser avec la nouvelle visión du monde et de la réalité, la deuxie
me est principalement un outil de 1'investigation scientifique
pour tous les modeles de la complexe réalité que les systémes
généraux sont.
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INTRODÜCTION
Our environment is populated by complex beings formed by interacting parts.
The classic analytic method first established to explore reality avoided the
inherent difficulties in studying interaction (Ashby 1981). Today we know
that Science is possible and dynamic because the Universe is a system with a
convergent behaviour that allows us to extrapólate from our interpretation of
its local interactions (Margalef 1985). There is no doubt that because of the
nature of its own object of study, the ecosystem, Ecology has been one of the
first sciences to cali for a systemic approach to knowledge. At the same time,
the discipline of Ecology forces us to modify our oíd way of thinking (Rosnay
1977).
It has been said that one of the objectives of General Systems Theory is
fomenting knowledge transfer between sciences. The first objective of this
paper is to approach other scientific disciplines frcm Ecology by means of an
ecological viewpoint. Although each of the térros -methodology, systems, thought
or thinking, and ecology- that we use are so complex as to make an attempt at
their complete difinition misguided, we hope our brief exposition will give a
global view of their nexuses.
The second objective is to give an early report of the general results of
the wide-ranging investigative project we (Hernández & Pastor, 1986) began
sane years ago which is directed towards obtaining guidelines for the deve-
lopnent "Ecological Thought" using systemic methodology for teaching - learning
specific systems.
TfjrngETICAL FRAMEVORK
SIMILARITY BETWEEN "ECOLOGICAL THOUGHT" & "SYSTEM THOÜGHT"
Our image of the world, or the paradigm within which our civiliza-
tion functions is complicated. Nevertheless. it seems to have been
demonstrated that the cosmology and aboriginal structures of a
people, together with the ritual behaviour they genérate, fuse
with ecological principies (flogers, 1984; Capra, 1984). Capra
noted that the (holistic ana ecological) world view of modern Physics
emphasizes the fundamental
interrelation and interdependence of all phenomena (biological,
psychological, social and environmental) and the intrinsically
dynamic nature of physical reality. Some authors have spoken
of an "ecological paradigm" that would frame this new conception
of our perception of the world and of reality. According to
Paniker (1984), "Ecology is an epistemologic revolution, that
is to say, another way of thinking. It is another logic, not
the classic, causal logic; Ecological logic can also be called
cybernetic logic". Morin (1983 & 1985) has expressed what is
basically the same idea in what he calis an "eco-auto-organizational
paradigm" or "complexity paradigm".
Without doubt the key problem is how to approach and explore
complexity. Different authors have admitted that complexity has
been considered as marginal in epistaicacgy ana sciare as in phüceopr,'
, although it appears at the dividing
line between engineering and Science in General Systems Theory
and Cybernetics. Although aspiring to multidimensionality, the
central core of complexity always contains some incomplete or
uncertain element. Although complex thought integrales the thought-
simplifying processes, and they are disjunctive and analytic, it
does attempt to establish an improved and less-mutilating dialogue
with reality.
Morin (1985) shows that the level at which complexity can be
located depends on the interest level. If one is
interested in objects, one can analyse them, take them apart,
and they, or the world, seem very simple. If I interest myself
in phenomena, there is no doubt that the world is more complicated
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everything is interaction, inter-retroaction and interrelation.
This means. that according to this author, the concepts of order,
disorder, interactions and organization may be complementary.
Or, what is to say the same, a phenomenon cannot be reduced to
only one of these four concepts, so to understand it, these four
concepts should be allowed to interact in accordance with the
variations observed in the phenomena themselves. The scientific
progress of the last forty years, so influenced by Ecology and
the General Systems Theory, is being used to construct a new
visión - a ""metamorphosis of man's way of thinking" (Prigogine
1983). We have attempted to come cióse to this ideal with our
study of what we cali "Ecological Thought" (Hernández & Pastor
1988). With this term we mean an integrated view of knowledge.
Our objective has not only been its theoretical expression, we
hope to contribute to the creation of guidelines that help young
people to think in an interrelated way so they can advance from
an analytic reality to a more integrated one.
Many authors have distinguished two types of thought. They cha-
racterize one as analytic, deductive, rigorous, convergent,
formal and critical, and the other as synthetic, inductive. ex-
pansive, divergent, informal and creative. The efforts to teach
''Ecological Thought" must take into account the two types of
thought and the so-called "Systemic Thought" attempts to adopt
system analysis from reductionism and the synthesis from holism.
Both focusses make strange partners, and together they make up
the, essence of "System Thought" (Aracil, 1986; Hernández 1988).
Specifically, "System Thought" is process thought; form is asso-
ciated with process, interelation with interaction. To say it
another way, the practical application of new paradigms to complex
systems requires a different logic than the Cartesian one, and
it is taking us ever closer to a new Interactive interdiscipli-
narity, because we are reaching the same concepts from different
scientific disciplines (Danzin, 1985).
With these considerations we could conclude this section saying
that we believe we have found a high degree of harmony between tht-
expressions "Ecologic Thought" and System Thought". However they
are not completely coincident. The first term implies more a proc--
for
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developing the human capacity that is thought, in line with the
new reality and world view we have referred to, and the second-is
better understood as a tool for the scientific investigation of all
the models of the complex reality of the general systems.
SIMILARITIES BETWEEN LEARNING AND TEACHING THINKING SKILLS
Of the three possible perspectives for a systemic focus within an
educational system as indicated by the UNESCO (1979), we have chosen
"learning". Learning englobes the pedagogical concept of the set
that defines the teaching-learning strategy. From this starting
point, we note the following considerations.
First, theories which explain how people learn are entry-elements
for the systemic process, and they are the elements which form
the scientific basis of any theory on teaching. However, nowadays
the specialists in this subject are transferring their interest
from teaching itself to examining teaching-learning. This change
is mostly due to the fact that the new theories of learning, greatly
inspired by cognitive psychology have spotlighted the active par-
ticipation of the subject and have centred themselves on how people
learn. That is to say, how people manage and transform the new
received information and, above all, how they relate it to earlier
experiences they have already incorporated. Making learning easier
means helping the individual to build his own mental reconstructlon
of the information to be learned. This change in learning carries
along with it a change in our perspective or understanding of the
concept of teaching and the teacher's role in the teaching process
(Beltrán et al. 1987).
Second, most scientists agree that thinking implies codification
of the available information on a given situation, some sort of
an operation on this encoded information and a derivation of the
results that agrees with orienting objectives. Definitively,
thought implies codification of the material that is thought and
some operation with the codified reconstructlon so as to achieve
an gbjective (Nickerson et al. 1987).
The efforts we undertake to improve thought skills vould benefit
if we could keep these three aspects, encoding, operation and
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objective, in mind, and therefore, no curriculum (either at the
primary or the university level) that aims to develop an inte-
grated focus of knowledge may simply ignore any one of the three.
At the same time, thought and knowledge are indipendent, as
has been explained in the recent papers cited above. It is
obvious that the substance of thought, if not the actual pro-
cess, is limited by what is known, that is by the quantity of
accumulated information.
Therefore teaching thinking or thought skills cannot be consi-
dered as opposed to teaching the classic curricula, but rather
as a complement to this teaching. The capacity for thought
and knowledge are like the warp and woof of intellectual com-
petence and the development of either one in detriment of the
other results in something that is far from being good quality
cloth.
With this in mind, one would suppose a teaching style derived
from ecological principies could give wide play to the inves-
tigation of the teaching-learning system (Hernández 1987),
especially when one remembers that the classroom is not the
only interactive system in the learning process.
THE ENVIRONMENT: THE GENERATING NUCLEUS FOR LEARNING ACTIVITIES
VITH AN INTEGRATED FOCUS
Over the last decades different authors and schools nave been
developing ideal methods for environmental investigation of what
could, in general terms, be called an integrated focus or systemic
methodology. This has allowed us to centre our interest on dis-
covering if this interaction-rich system could also be an object
for learning activities that lead individuáis to think along the
lines of "organized complexity". For several years we have been
closing in on this goal from different educational levéis (Hernández
1983; Hernández & Gómez, 1983) and from not only the natural en-
vironment, but the cultural and social ones as well (Hernández
& Pastor. 1988; Gutiérrez et al., 1988).
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TABLE 1-- Project Aspects which have been considerad the most useful. for th«
interpreta!ion of the enviOrnment. (In »om« caías th« r«»pond«nt« have
indicated more than one aipect as being helptul and the percentagea
then and up to more than 100).
ASPECT
Perceptiva Dinamics
Application of the Ecologial Method
Thoreticol Knowledge of System Methodology
B5-86
52
48
31
1
86-87
27
24
50
87-88
42
38
25
TABLE 2.- The Studcnts Evaluation as to Whether Perceptive Dinamics had ímproved
their perceptiva capacity.
GROUP
85-86
86-87
87-88
YES
98
98
95
NO
2
2
5
TABLE 3.- The Students opinión as to how much the combination of Perceptive Di-
namics and the Ecological M e t h o d increased Their capacity to t h i n k
in an intergrated m a n n e r . R e s u l t a are g iven as percen tage of answers
in each category.
GROUP
85-86
86-87
87-88
Extreme1 y
positive
87
78
73
Very
positive
PERSONAL OPINIÓN
Positive
10
11
15
2
3
12
No help
1
5
O
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As they carne in, the results lead us to question the idoneity of a combinatory
methodology that basically consisted of applying perceptual dynamics at the san..
time as the ecological method. This was because the leaming subjects had dif-
ficulty in extracting information fren their direct interaction with the envirx.
ment. This is what underlies our relating a systendc methodology like the one
used to study ecosystems, with our interest in contributing to the developroent
of thinking skills that intégrate experienees.
The experimental phase of this project is carried out with University students
in the last year of their Biology Majors (most are 23 years oíd) in a natural
environment. By perceptual dynamics we mean that perception (which is the firs;
step to scientific knowledge) is based on directly extracting the information
contained in an environment by all the participaras in the perceptive activitiei.
at different moments in time within the ecological system. Learning to perceiv».
not only takes account of conceptual leaming but also ancludes interaction
between elements like concepts, stereotypes and valúes. Ecological method gene-
rally consists in extracting information from the system at scales where the
environmental factors which are responsible for organizing living beings within
an ecosystem opérate so that one can study and interpret their organization in
an integrated way. This entire phase is supported with the tutorial system so
that each individual's learning experiences can be mediated by his tutor.
A total of 206 voluntary subjects have participated in this investigation over
the last three academic years (1985-1988) with a yearly mean of 68 students.
Tables 1 through 3 show sane of the results that confirm our comments. Most
of the subjects (over 70%) claimed that the combined methodology helped increase
their capacity to "think ecologically". In the many individual interviews we
carried out in the course of the tutoring sessions, the students said the
course was an initiation to "thinking in a way that was not unconnected". to
"learning to ask their own questions", and even to "learning that Science has
not got an answer for everything". These kinds of expressions would indicate
that approximation to the complexaty of a system can, in sane way, be estimateó
with a methodology that is far fron being the analytic method.
Another point that we have been able to verify, as have other investigators, is
that when people overeare their perceptive limitations in a given environment,
the reality they then perceive is surprisingly different from what they had
originally imagined. For this reason we say that what can be known is interact:-
between observer and observed, never just the independent properties of the ob-
served. Logically, interaction implies double flow, in both directions, and we
cannot differentiate the valué of what is interchanged between the elements of
the system (Lahitte, 1987).
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Lastly we would wish to emphasize that the results we obtained show that tne two
forros of interacción between the individual and the environment which best con-
tribute to the developntent of the individual's cognitive structure are direct
exposure to environmental stimuli and the agent (tutor)- medíated learning
experieuces. Nickersnn et al. (1987) also mention similar results in their
work.
Editorial assistance of the I.C.E. at Alcalá de Henares University
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